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Previous studies of outcome as a function of the initial
electrophysiologic mechanisms recorded at the scene of
prehospital cardiac arrest have demonstrated that
bradyarrhythmias and asystole have the worst prog-
nosis. In this report, our observations in bradyar-
rhythmic and asystolic arrests occurring from 1980 to
1982are compared with those from 1975to 1978. From
1980 to 1982, 61 (27%) of 225 cardiac arrest events
meeting entry criteria for the study were bradyar-
rhythmic or asystolic. Only 2 (8%) of 24 patients with
asystoleand I (20%) of 5 patients with sinus bradycardia
survived prehospital intervention. Only I of these 29
patients was discharged from the hospital alive. In con-
trast, 15 (47%) of 32 patients who presented with ldio-
ventricular rhythm at initial contact survived prehos-
pital intervention and were hospitalized, and 8 (25%) of
these 32 were ultimately discharged alive.
Patients with bradyarrhythmias or asystole at initial contact
by emergency medical rescue personnel had a very poor
outcome in earlier studies of prehospital cardiac arrest (1-3).
In a study from our center, only 9 (8%) of 108 victims of
prehospital cardiac arrest with bradyarrhythmia or asystole
who had had electrocardiographic telemetry of rhythm within
4 minutes of summons after a witnessed onset of cardiac
arrest were successfully resuscitated and admitted to a hos-
pital alive. However, none of these patients survived hos-
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When compared with the 1975 to 1978 patients with
bradyarrhythmia and asystole, both prehospital survival
(8 versus 30%, p < 0.00I) and survival after hospital-
ization (0 versus 15%, p < 0.05) significantly improved,
but the improvement occurred predominantly in the
subgroup with idioventricular rhythm. Survivors within
this subgroup tended to have a prompt response to pre-
hospital pharmacologic interventions that were not
available to the 1975 to 1978 group. The response was
manifested by return to a sinus mechanism or increase
in the rate of idioventricular rhythm.
In conclusion, outcome has improved for a specific
subgroup of victims of prehospital cardiac arrest with
bradyarrhythmia or asystole; the improved outcomemay
relate to field interventions by rescue personnel at the
scene of arrest but the mortality rate is still high.
pitalization. Since recent data (3-5) now suggest an im-
proving outcome after prehospital resuscitation from
ventricular tachycardia or fibrillation, this study was carried
out to determine whether the outcome for bradyarrhythmic
or asystolic events also has improved since previous reports,
and whether potential long-term survivors can be identified
within a particular subgroup.
Methods
Study population. Our studies in survi vors of preho s-
pital cardiac arrest were instituted in 1975 and still continue .
The study group consists of individual s who have had wit-
nessed sudden unexpected cardiac arrest in the Greater Miami
area . and who have been responded to by the City of Miami
or Metropolitan Dade Count y emergency rescue system s at
the scene of cardiac arrest. The City of Miami system re-
sponds to 80% of prehospital cardiac arrest events within 4
minutes of summons (1,3) .
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Table 1. Survival After Bradyarrhythmic or Asystolic Arrest
*2x 2 contingency table for prehospital survival vs. prehospital deaths,
1975 to 1978 vs. 1980 to 1982: )(2 = 13.22, P < 0.001. t 2 x 2
contingency table for prehospital survival vs. in-hospital survival, 1975 to
1978 vs. 1980 to 1982: X2 = 4.00, P < 0.05.
Table 2. Mechanisms of Bradyarrhythmic Prehospital Cardiac
Arrest: Prognostic Implications
Outcome
Prehospital Prehospital In-Hospital
Incidence Deaths Survivors Survivors
Mechanism no. (%) no. (%) no. (%) no. (%)
Sinus 5/61 (8%) 4/5 (80%) 115 (20%) 115 (20%)
bradycardia
Idioventricular 32/61 (52%) 17/32 (53%) 15/32 (47%) 8/32 (25%)
rhythm
Asystole 24/61 (40%) 22/24 (92%) 2/24 (8%) 0/24(-)
Total 61/61 (100%) 43/61 (70%) 18/61 (30%) 9/61 (15%)
yarrhythmia or asystole in 1975 to 1978 was only 8%,
compared with a 30% prehospital survival rate during our
current study (p < 0.001). There were no in-hospital sur-
vivors among the patients with bradyarrhythmia or asystole
in the 1975 to 1978 group, whereas 9 (15%) of the 61
patients in the current study group were discharged from
the hospital alive (p < 0.05). The 1975 to 1978 group had
a mean age of 61.9 ± 14.7 years (range 48 to 81) and the
1980 to 1982 group had a mean age of 65.0 ± 13.6 years
(range 38 to 88). The difference was not significant. The
male: female ratio was 81:27 in 1975 to 1978 and 40: 21
in 1980 to 1982 (p = NS).
Outcome of specific forms of bradyarrhythmias and
asystole. Outcome in the current study group was further
analyzed with respect to specific initial mechanism tele-
metered by emergency rescue personnel (Table 2). One
(20%) of the five patients with sinus bradycardia was a
prehospital survivor, and this same patient was ultimately
discharged from the hospital alive. Similarly, only 2 (8%)
of the 24 patients with asystole at initial contact were pre-
hospital survivors, and neither of these patients survived
hospitalization. In contrast, 15 (47%) of the 32 patients who
demonstrated idioventricular rhythm at initial telemetry were
prehospital survivors, and 8 of these patients (25% of the
initial 32) survived hospitalization and were discharged alive.
Thus, a total of 15 (83%) of the 18 prehospita1 survivors
and 8 (89%) of the 9 in-hospital survivors were derived
from the patient subgroup whose initial mechanism recorded
In-Hospital
Survivors"
o
9/61 (15%)
Prehospital
Survivors*t
9/108 (8%)
18/61 (30%)
Prehospital
Deaths*
99/108 (92%)
43/61 (70%)
1975 to 1978
1980 to 1982
Results
Bradyarrhythmic and asystolic mechanisms: overall
incidence anti outcome. During the 1980 to 1982 study
period, a total of 225 victims of prehospital cardiac arrest
met the entry criteria for this study. Initial telemetry dem-
onstrated bradyarrhythmic or asystolic events in 61 (27%)
of the 225. Asystole was present on initial contact in 24
(40%), slow idioventricular rhythm in 32 (52%) and severe
sinus bradycardia (rate < 35/min) in 5 (8%) of the 61 pa-
tients. Outcome among these patients was divided into 1)
prehospital deaths, 2) initial prehospital survival with death
during hospitalization, and 3) in-hospital survival leading
to discharge of the patient.
Table 1 demonstrates the outcomes from our previous
(1975 to 1978) and current (1980 to 1982) study periods.
The overall prehospital survival rate of patients with brad-
The criteria for entry into this study include a witnessed
onset of sudden loss of consciousness, immediate summons
of emergency medical rescue systems and initial telemetry
of cardiac rhythm to the base hospital medical personnel
within 4 minutes of summons. Patients are promptly trans-
ported to a hospital where emergency care is continued and
hospitalization is provided for survivors. Patients who enter
Jackson Memorial Hospital by this means may participate
in the' prehospital cardiac arrest survivor study program,
which includes long-term follow-up studies. This report in-
cludes observations on all prehospital bradyarrhythmic or
asystolic cardiac arrests encountered by emergency medical
rescue personnel from 1980 to 1982, and met the inclusion
critena outlined before. Patients who did not meet the entry
critena of witnessed sudden onset and 4 minute response
time are excluded. All 225 patients included in this analysis
presented with the clinical diagnosis of cardiac arrest; pa-
tients having confounding factors such as trauma or drug
overdoses were excluded.
Data acquisition. Data on initial mechanisms of pre-
hospital cardiac arrest was acquired from a combination of
emergency medical rescue records, hospital records and ini-
tial rhythm strips recorded or telemetered to the base hos-
pital. Dataon initial response to interventions by emergency
rescue personnel were obtained from the same sources, and
follow-up data were obtained from the records of the pre-
hospital cardiac arrest program and the appropriate hospital
records. The categorization of electrical mechanisms of pre-
hospital cardiac arrest was based on the tracings recorded
or telemetered by rescue personnel at initial contact with
the patient.
Statistical analysis. Statistical analysis of outcome
compared with our previous study was carried out by chi-
square analysis of 2 x 2 contingency tables. The relation
between heart rate and outcome was tested by a t test for
differences between the means.
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by emergency rescue personnel was idioventricular rhythm.
Although the mean age of the subgroup with asystole (67.0 ±
14.7 years) was somewhat higher than that of the subgroup
with idioventricular rhythm (62.7 ± 13.0 years), these dif-
ferences were not statistically significant. The sex distri-
butions were 17 men and 7 women in the subgroup with
asystole and 19 men and 13 women in the subgroup with
idioventricular rhythm.
Idioventricular rhythm: response to interventions and
outcome. We analyzed the available data from the idio-
ventricular rhythm subgroup to identify specific determi-
nants of survival (Fig. I). The mean (± SD) initial heart
rate for the overall group of patients who presented with
idioventricular rhythm was 29 ± 11 impulses/min. The
mean rate in those patients who died during hospitalization
was 26 ± 9 impulses/min (median 20, range 10 to 44),
whereas the initial rate recorded by emergency rescue per-
sonnel in those patients who were prehospital survivors was
33 ± 12 impulses/min (median 30, range 15 to 60).
Fifteen (88%) of the 17 patients who died before hos-
pitalization manifested rapid deterioration to asystole after
arrival of emergency rescue personnel. In one, idioventric-
ular rhythm changed to ventricular fibrillation and then re-
turned to idioventricular rhythm, and one had idioventricular
rhythm with electromechanical dissociation. The mean age
of these 17 patients was 61.9 :t 14.5 years, and the group
included 10 men and 7 women.
The I5 patients in the idioventricular subgroup who were
admitted to the hospital alive had a mean age of 63.6 ±
11.5 years and included 9 men and 6 women. In this subgroup
there were seven in-hospital deaths (47%) and eight patients
(53%) who were ultimately discharged from the hospital
alive. All 15 patients had advanced cardiac disease by clin-
ical evaluation, but it was not possible to collect sufficient
information on the nonsurvivors to determine whether the
extent of their disease was worse than that of the survivors.
However, the eight survivors all had severe left ventricular
dysfunction estimated by ejection fraction (mean 28.9 ±
11.3%), and the four patients who had coronary angiography
performed had inoperable triple vessel disease.
In six of the seven patients who died during hospitaliza-
tion, deterioration to asystole occurred during initial pre-
hospital care, despite attempts to increase heart rate with
intravenous atropine or isoproterenol, or both, at the scene
of the cardiac event. They were kept alive by standard
cardiopulmonary resuscitation techniques from the scene of
the cardiac arrest to the hospital, where further measures,
including transvenous pacing wires, were used in an attempt
to maintain life. In one of the six patients whose idioven-
tricular rhythm changed to asystole, a sinus mechanism
returned before death occurred in the hospital; in the seventh
patient, idioventricular rhythm changed to a slow sinus rhythm
(rate < 3D/min) during prehospital care. In contrast, in five
(63%) of the eight patients who were posthospital survivors,
Figure 1. Idioventricular rhythm (IVR) in prehospital cardiac ar-
rest. Outcome of the 32 patients in this subgroup is shown. The
prehospital survivors tended to have a faster initial heart rate than
those who died before hospitalization. The difference approached,
but did not achieve, a boundary of statistical significance (p =
0.07). Patients who died after hospitalization tended to fail to
respond to initial prehospital attempts to increase heart rate, whereas
the majority of survivors experienced reversion to sinus rhythm
during initial care. E-M D = electromechanical dissociation; VF
= ventricular fibrillation.
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idioventricular rhythm promptly reverted to sinus rhythm
during pharmacologic interventions before hospital admis-
sion; and in two patients, idioventricular rhythm changed
to ventricular fibrillation, and then to sinus rhythm after
defibrillation. The eighth patient still had idioventricular
rhythm into the second day of hospitalization, but with an
increased rate (80 to 90/min), Thus, within the idioventric-
ular rhythm subgroup, patients who survived the prehospital
phase of care tended to have a faster initial rate than those
who died before hospitalization (mean 33/min in survivors
versus 26/min in patients who died), and the survivors were
characterized by a prompt return to sinus rhythm or an
increase in idioventricular rate during the prehospital phase
of care
Discussion
Reports of survivors of prehospital cardiac arrest caused
by ventricular fibrillation or ventricular tachycardia have
demonstrated an improvement in outcome from the earliest
to the latest data. Although the initial prehospital mortality
rate of 60 to 65% has improved to only a limited extent,
the percentage of victims discharged alive has improved
from a previous range of 10 to 15% (1,6) to the current
range of 25 to 35% (3-5,7). There is evidence linking im-
proved prehospital care to outcome in these patients, par-
ticularly early defibrillation (4) and bystander cardiopul-
monary resuscitation (5),
Outcome of prehospital cardiac arrest due to idio-
ventricular rhythm. The initial data on prehospital cardiac
arrests associated with bradyarrhythmia or asystole were
more dismal than those for ventricular tachycardia or ven-
tricular fibrillation (1,2), As recently as 1975 to 1978, the
observed outcomes were an 8% prehospital survival rate and
virtually no long-term survivors (3). In this report, based
on data from the same rescue system and research team that
developed the 1975 to 1978 data (3), we demonstrate a
statistically significant improvement in both prehospital out-
come and in-hospital survival in patients who suffer pre-
hospital bradyarrhythmic or asystolic cardiac arrests. Al-
most aII of the improvement has occurred in the subgroup
whose initial mechanism WaS idioventricular rhythm, rather
thanasystole. The number of patients in the sinus brady-
cardia subgroup are too small to be meaningful. Comparison
of age and sex distributions of patients observed during the
1975 10 1978 and 1980 to 1982 periods showed no differ-
ences overall, and no differences between the asystole and
idiovcntricular rhythm subgroup of the 1980 to 1982 group.
Unfortunately, the extremely high prehospital death rates
during both study periods, especially the earlier one, pro-
hibit comparison of underlying heart disease severity in the
two study periods. However, entry criteria for both required
witnc ssed clinical cardiac arrest, without confounding fac-
tors such as trauma or overdoses. Only in survivors in the
idioventricular rhythm group were we able to acquire mean-
ingful clinical information, and they all had advanced car-
diac disease, the majority having coronary atherosclerosis
with severely impaired left ventricular function. Studies in
the seven patients with idioventricular rhythm who did not
survive hospitalization were largely limited to bedside clin-
ical evaluation, all having evidence of severe left ventricular
dysfunction. Two patients had noninvasive ejection fraction
measured to document this, but all were too unstable before
death to pennit cardiac catheterization.
Do prehospital interventions influence outcome? It is
tempting to attribute the improved outcome in the idio-
ventricular rhythm subgroup to improved prehospital care,
as in the ventricular fibrillation and ventricular tachycardia
subgroups. The City of Miami and Metropolitan Dade County
Emergency Rescue Systems are now permitted to use drugs
in the field, which may result in increased heart rate. These
drugs include atropine, isoproterenol and epinephrine; their
use may contribute to the improved outcome in the idio-
ventricular rhythm subgroup, The tendency of the patients
who ultimately survive prehospital cardiac arrest associated
with bradyarrhythmia to have a prompt increase in heart
rate when such agents are administered suggests a causal
effect. However, no cardiac pacing in the field by emergency
rescue personnel is permitted, and this could be a factor in
the continued poor outcome in the asystolic subgroup of
patients. Although the victims of asystole might have worse
underlying disease, and, therefore, be inherently less likely
to be successfully resuscitated, the development of portable
pacing devices using an external impulse delivery route that
is potentially more effective than transthoracic routes (8)
may ultimately prove of value in the subgroup with asystole.
If so, further improvement in outcome in the subgroups with
sinus bradyarrhythmia or asystole might be observed, Even
without this, however, the observed improvement in out-
come in a portion of the subgroup with bradyarrhythmia or
asystole is encouraging,
We are grateful to Thelma L. Gottlieb for administrative and secretarial
support.
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